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(54) STEERING ANGLE DETECTING ARITHMETIC UNIT FOR VEHICLE 
(57)Abstract: 

PURPOSE: To Improve the extent of steering 
performance by learning a turning angle of a steering 
shaft as a neutral position at that time when 
rectilinear running is performed as long as the 
specified time at more than the specified speed, and 
afterward, making a steering angle so as to be 
operated with this neutral position as a criterion. 
CONSTITUTION: In a TCL 58 which inputs each 
output signal of an accelerator opening sensor 59, 
front-wheel turning sensors 62, 63, rear-wheel turning 
sensors 66, 67 and a steering angle sensor 70, and 
calculates the desired drive torque of an engine 1 1 , 
there is provided a steering angel operational means. 
Under the condition that traveling is performed as 

long as the specified time in a state that travel speed information is more than the 
specified value after travel starting and speed differential information on both symmetrical 
driven wheels is less the specified value, a position of the steering shaft detected by the 
steer ing angle sensor 70 is set down as a neutral position, through which the first time 
leaming is performed, finding a steering angle. At time of learning the neutral position after 
the second time, it is made so as to do a mere increase or decrease of angle as far as the 
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specified value to the neutral position of the steering shaft obtained by the first time 
learning. 
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Hid h/u-^fTofl ^s^® (T. -2) KAT^r'Sot^-g-fcSS 

|!sL> r(r)gism»PiiSG™ *^Smfit-Cfe5o.6gy.±.»: 

m'^mxh^o 

fc<^*), TCL58l±{gy !Si!i^lHlii|{iilfflOg1ii<B) h/l'iJ'Toi 
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L . - -eit^ ^'Siffitt^^i^r^ 7 ^Fh h ^ttr 

■7 hSix-Cl/^-5i:WW$iX'5^, L1X)±L15XI±L16(73 x 

t,, ?>:oDL18(CTj*lfittSglil^l 6h /ji^Jxl±"20g*?i-C 50 
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-&/u^y/i.26<DK^ii^ft{-i£;; ct>^ o 5' v>\^m^ e r 

■rSi^lHlSiJIIfflWgtfisi!) h/u^To. 5rt^lllL. Zh 

h(r>nmmW}\^/i'-^u .T« .Toi /i^f3*,*i-e*)/£gif.^i() 
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OS iimmummo^wim^nmm h/u-^^Tm x o t-^^ 
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S e 10 Z COECU54 (Cffiti $ tVfc 7'/!)^ h Sc^f ttJ L , 
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L■tECUi:TCL$rfflV^fcii^ Zilh^—Wti-^ 30 

±fElliS^J{iJig|Hie#Sr^ItLfc»t():^SiJ^^B(c 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



(57) [Claim(s)] 

[Claim 1]A steering angle center-valve-position arithmetic unit of vehicles which set up a center 
valve position of a steering shaft which was provided with a steering angle detection means (70) 
to detect a steering angle of a handle, and where the above-mentioned handle was connected 
based on an output value of this steering angle detection means (70) characterized by 
comprising the following. 

A study condition decision means which judges whether learning correction of the above- 
mentioned center valve position is possible. 

A comparison means to compare the last learnt value (deltaj^^^^^j ) with this learnt value (delta^ 

) at the time of a study condition formation judging (Step C1 1). 

The last learnt value setting-out means which adds or amends [ subtraction ] the above- 
mentioned predetermined value (deltadelta), and is made into a learnt value (delta , x ) with the 

m \n) 

last learnt value (deltaj^ ) this time when it is beyond a predetermined value (deltadelta) with 
which an absolute value of a difference with a learnt value (delta^ ) was beforehand set to a 
learnt value (delta,^(^_^j ) last time this time. 

[Claim 2]When a value which subtracted a learnt value (delta,^(^_^j ) from a learnt value (delta^ 
(n) ^ ^l^'s smaller than the above-mentioned predetermined value (-deltadelta) of 

a negative side in a steering angle center-valve-position arithmetic unit of the vehicles 
according to claim 1, A steering angle center-valve-position arithmetic unit of vehicles making 
into the last learnt value (delta,^ ) a value (delta^^^^.^^ -deltadelta) which subtracted the 
above-mentioned predetermined value (deltadelta) from a learnt value (delta,,/ ,x ) last time 
[Claim 3jWhen a value which subtracted a learnt value (delta^(^_^j ) from a learnt value (delta^ 
(n) ^ '^^^ ^'"^^ ^^^^ larger than the above-mentioned predetermined value (deltadelta) by 

the side of right in a steering angle center-valve-position arithmetic unit of the vehicles 
according to claim 1, A steering angle center-valve-position arithmetic unit of vehicles making 
into the last learnt value (delta^ ) a value (delta^^^,^^ +deltadelta) which added the above- 
mentioned predetermined value (deltadelta) to a learnt value (delta.,, ) last time 
[Claim 4JIn a steering angle center-valve-position arithmetic unit of the vehicles according to 
claim 1, at the time of the first study condition formation judging. A steering angle center-valve- 
position arithnrietic unit of vehicles provided with a basic center-valve-position setting-out 
means (Step C9) to set up an output value (delta^ ) from the above-mentioned steering angle 

detection means at that time (70) as a basic center valve position (delta / n ) 

m Cn; ' 

[Claim 5JA steering angle center-valve-position arithmetic unit of vehicles, wherein a steering 
angle detection means (70) is a steering angle sensor and the above-mentioned predetermined 
value (deltadelta) is set as the minimum resolution (5 degrees) of the above-mentioned steering 
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angle sensor in a steering angle center-valve-position arithmetic unit of the vehicles according 
to claim 1. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

<Field of the Invention> this invention relates to the steering angle center-valve-position 
arithmetic unit of the vehicles used in order to make the turning control of vehicles, etc. perform 
exactly. 

It occurs in a running direction and the right-angled direction at vehicles while running a <Prior- 
art> circular road, the centrifugal force, i.e., the lateral acceleration, according to the travel 
speed. 

Therefore, there was a possibility of a wheel causing a sideslip and jumping out to a foot walk or 
the opposite lane when the travel speed to the cun/ature radius of a circular road is too high, or 
causing an overthrow etc. in being the worst Therefore, a driver once lowers a travel speed and 
performs what is called a throw-in first out run that accelerates gently just before a circular 
road. However, in such a case, very advanced driving skill is required as the curvature radius may 
be becoming small gradually in the circular road ******** blind curve etc. which cannot check 
an exit. 

On the other hand, if it accelerates from the state of regular circle revolution, though a rudder 
angle is constant there are vehicles which have the understeering tendency for a running locus 
to become large. Although it is necessary to make a steering angle increase gradually with 
increase of lateral acceleration by such vehicles, if this lateral acceleration exceeds the existing 
value (full limits) peculiar to those vehicles, an understeering tendency will increase rapidly, and 
it is known that operation will become difficult or will become completely impossible. Although 
there is a vehicles ******** p-F vehicle of a front engine front drive with a steering wheel and a 
driving wheel same as a typical example of such vehicles, since it has a predominance by the 
size of a vehicle room (step space), etc. in recent years, in a passenger car etc., this F-F vehicle 
is becoming in use. 

In order for lateral acceleration not to exceed full limits, it is foundations that a driver gets to 
know the curvature radius of a circular road, and adjusts driving force with an accelerator pedal. 
However, it is dramatically difficult for an unripe driver to control the amount of treading in of an 
accelerator pedal delicately in the blind curve etc. which were mentioned above. 
In view of such a situation, before it becomes impossible revolution difficulty or circling vehicles, 
various kinds of driving force control devices which reduce the driving force automatically are 
proposed. Many of these devices are not interlocked with the amount of treading in of an 
accelerator pedal, for example, they reduce a power according to the size of the amount of 
rolling of the body, etc. That is, although the rolling which always originates in lateral acceleration 
occurs during revolution, since this amount of rolling becomes large, the height sensor etc. in 
which this was provided by the right and left of the body detect it and it reduces an output so 
that a travel speed is so large that a turning radius is small. In addition, there are some which 
detect the amount of head for the first time in phenomenon slack yawing of the body, and aim at 
output reduction, 

<Object of the Invention> in a driving force control device which was mentioned above. After 
rolling etc. actually occur, based on the amount of rolling, TCL (Traction Calculate Unit) 
calculates the optimal driving torque, and performs power control by ECU (Electronic Control 
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Unit). 

However, such a control device had the following faults. For example, what is called hunching 
that repeats rolling occurring again by the decontrol after delay arises in an output control in the 
situation where rolling increases rapidly and goes or rolling is settled, and performing an output 
control further might be started. 

For this reason, the control device which performs driving force control based on a travel speed, 
a steering angle, etc. and a stability factor (characteristic value calculated from a suspension, 
tire rigidity, etc.) has been brought into the limelight. Since the data of the moment the driver 
turned the wheel is inputted into ECU, before excessive rolling etc. occur, an engine output is 
controllable by this driving force control device (what is called prospective control). The steering 
angle which becomes indispensable to this control is based on a center valve position, the 
steering shaft, i.e., the front wheel, which were usually memorized by RAM (Random Access 
Memory). The steering angle sensor using a slit plate, a photo-transistor, etc. to which the 
amount of gaps from this center valve position was attached by the steering shaft detects, and it 
inputs to ECU. 

A steering amount, i.e., the number of rotations of a lock two lock, for **** to make a handle all 
steering as everyone knows is number rotation (generally 2.5 to 3 rotation). Therefore, even if it 
formed the slit of the neutral point, etc. in the slit plate of a steering angle sensor, where a 
battery, wiring, etc. are removed, when the set end etc. were performed (at for example, the time 
of maintenance), there was 1 rotation gap ************ from the state where a center valve 
position is regular. Naturally [ the center valve position of the steering shaft itself, and the 
center valve position of a front wheel / when the gears in a steering system are worn out or 
when toe-in adjustment is performed at the time of maintenance ] it changes. Therefore, it might 
differ by order with minute end angle of a handle and actual steering angle. 
When vehicles were operated in such the state and an output control should have been 
performed, this was not performed, but output reduction was performed only by having fallen into 
the dangerous state or turning a wheel lightly conversely, and it has arisen that operation will 
become impossible as volition as for a driver. 

This invention was made in view of the above-mentioned situation, while running the center 
valve position of a steering shaft, learning correction of it is carried out itself, and it aims at 
providing the steering angle center-valve-position arithmetic unit which can supply exact 
steering angle data to ECU. 

<The means for solving a technical problem> in order to solve this technical problem in this 
invention, there. In the steering angle center-valve-position arithmetic unit of the vehicles which 
set up the center valve position of a steering shaft which was provided with a steering angle 
detection means to detect the steering angle of a handle, and where the above-mentioned 
handle was connected based on the output value of this steering angle detection means. The 
study condition decision means which judges whether the learning correction of the above- 
mentioned center valve position is possible. When it is beyond the predetermined value with 
which the absolute value of the difference with a learnt value was beforehand set to a 
comparison means to compare the last learnt value with this learnt value, last time a learnt value 
and this time at the time of a study condition formation judging. The steering angle center- 
valve-position arithmetic unit of the vehicles characterized by having the last learnt value 
setting-out means which adds or amends [ subtraction ] the above-mentioned predetermined 
value, and is made into the last learnt value at a learnt value this time is proposed. 
In the above-mentioned steering angle center-valve-position arithmetic unit, when the value 
which subtracted the learnt value from the learnt value last time this time is smaller than the 
above-mentioned predetermined value of a negative side, the steering angle center-valve- 
position arithmetic unit of the vehicles making into the last learnt value the value which 
subtracted the above-mentioned predetermined value from the learnt value last time is 
proposed. 

In the steering angle center-valve-position arithmetic unit of the above-mentioned vehicles, 
when the value which subtracted the learnt value from the learnt value last time this time is 
larger than the above-mentioned predetermined value by the side of right, the steering angle 
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center-valve-position arithmetic unit of the vehicles making into the last learnt value the value 
which added the above-mentioned predetermined value to the learnt value last time is proposed. 

In the steering angle center-valve-position arithmetic unit of the above-mentioned vehicles, the 
steering angle center-valve-position arithmetic unit of vehicles provided with a basic center- 
valve-position setting-out means to set up the output value from the above-mentioned steering 
angle detection means at that time as a basic center valve position is proposed at the time of 
the first study condition formation judging. 

In the steering angle center-valve-position arithmetic unit of the above-mentioned vehicles, a 
steering angle detection means is a steering angle sensor, and the steering angle center-valve- 
position arithmetic unit of vehicles, wherein the above-mentioned predetermined value is set as 
the minimum resolution of the above-mentioned steering angle sensor is proposed. 
Even if the center-valve-position information in RAM is eliminated by a <operation> stop, 
maintenance, etc, or it is out of order. If a predetermined time rectilinear-propagation run is 
carried out above a predetermined speed, the rotating member at that time, i.e.. angle of rotation 
of a steering shaft, will be learned as a center valve position, and the steering angle of vehicles 
will calculate by the angular displacement of the rotating member from this center valve position 
after it. And when data mistaken in study of the 2nd henceforth inputs from a steering angle 
detection means, in order to perform only the change in the specified quantity of a center valve 
position, a big change of a center valve position is prevented 

< fruit Example of > One example of this invention is concretely described based on a 
drawing. 

One example which applied the steering angle center-valve-position arithmetic unit concerning 
this invention to the driving force control system of the F-F vehicle is notionally shown in 
Drawing 1 , and the mechanical constitution is roughly shown in Drawing 2 . 
As shown in these figures, in the middle of the inlet pipe 13 connected with the combustion 
chamber 12 of the organization 1 1 by the vehicles of this example. The opening of the suction 
passage 14 formed by this inlet pipe 13 is changed, and the throttle body 16 incorporating the 
throttle valve 15 which adjusts the suction air quantity supplied in the combustion chamber 12 is 
infixed. As shown in Drawing 3 showing the enlarged section structure of the portion of this 
throttle body 16 of making Drawing 1 and tubed, the both ends of the throttle shaft 17 which 
fixed the throttle valve 1 5 to one are supported by the throttle body 1 6. enabling free rotation. 
The accelerator lever 18 and the throttle lever 19 made the shape of the same axle in the end 
part of this throttle shaft 17 that projects in the suction passage 14. and have fitted into it 
The bush 21 and the spacer 22 are infixed between said throttle shaft 17 and the cylinder part 
20 of the accelerator lever 18. and the accelerator lever 18 can rotate freely to the throttle 
shaft 17 by this. It has prevented beforehand the accelerator lever 18 falling out from the 
throttle shaft 1 7, and separating with the washer 23 and the nut 24 which were attached to the 
end side of the throttle shaft 1 7. The accelerator pedal 26 operated by the driver has connected 
with the cable receptacle 25 of this accelerator lever 18 and one via the cable 27. 
According to the amount of treading in of the accelerator pedal 26, the accelerator lever 18 
rotates to the throttle shaft 17. 

On the other hand, the throttle valve 15 rotates with the throttle shaft 17 by fixing said throttle 
lever 19 to the throttle shaft 1 7 and one. therefore operating this throttle lever 19. The color 28 
is attached in the cylinder part 20 of the accelerator lever 18 at this and coaxial one. and the 
stopper 30 which may stop to the claw part 29 formed in a part of this color 28 is formed in the 
tip part of said throttle lever 19. These claw parts 29 and the stopper 30 are set as physical 
relationship which is stopped mutually, when rotating the accelerator lever 18 in the direction 
which rotates the throttle lever 19 in the direction which the throttle valve 15 opens or in which 
the throttle valve 1 5 is closed. 

Between said throttle body 16 and the throttle lever 19, The torsion coil spring 31 energized in 
the direction which pushes the stopper 30 of the throttle lever 19 against the claw part 29 of the 
accelerator lever 18, and opens the throttle valve 15. Via the spring receptacles 32 and 33 of the 
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couple which makes tubed [ which fitted into the throttle shaft 17 ], this throttle shaft 17 and 
the shape of the same axle are made, and it is equipped. Also between the stopper pin 34 and 
the accelerator lever 18 which project from the throttle body 16, It energizes in the direction 
which forces the claw part 29 of the accelerator lever 1 8 on the stopper 30 of the throttle lever 
19, and closes the throttle valve 15. Via said color 28. the torsion coil spring 35 for giving a 
feeling of a detent to the accelerator pedal 26 makes the throttle shaft 1 7 and the shape of the 
same axle to the cylinder part 20 of the accelerator lever 18, and it is equipped with it. 
The tip part of the control rod 38 which fixed the end face to the diaphram 37 of the actuator 36 
is connected with the tip part of said throttle lever 19. The helical compression spring 40 
energized in the direction which pushes the stopper 30 of the throttle lever 19 against the claw 
part 29 of the accelerator lever 18, and opens the throttle valve 15 with said torsion coil spring 
31 is built into the pressure chamber 39 formed in this actuator 36. And the spring power of said 
torsion coil spring 35 is greatly set up rather than the sum of the spring power of these two 
springs 31 and 40, Unless this breaks in the accelerator pedal 26 or the pressure in the pressure 
chamber 39 is made into bigger negative pressure than the sum of the spring power of said two 
springs 31 and 40, the throttle valve 15 is opened. 

To the surge tank 41 which is connected with the downstream of said throttle body 1 6, and 
forms a part of suction passage 14, the vacuum tank 43 is open for free passage via the 
connected piping 42. 

Between this vacuum tank 43 and connected piping 42, the check valve 44 which permits only 
movement of air to the surge tank 41 from the vacuum tank 43 is infixed. 
Thereby, the pressure in the vacuum tank 43 is set as negative pressure almost equal to the 
minimum pressure in the surge tank 41. 

The pressure chamber 39 of the inside of these vacuum tanks 43 and said actuator 36 is a 
communicating state via the piping 45, and the first blockaded type electromagnetic valve 46 for 
torque controls is formed in the middle of this piping 45 at the time of un-energizing. That is, the 
spring 49 which energizes the plunger 47 to the valve seat 48 so that the piping 45 may be 
closed is built into this electromagnetic valve 46 for torque controls. 

The piping 50 which is open for free passage to the suction passage 14 of the upstream rather 
than the throttle valve 15 has connected with the piping 45 between the first [ said ] 
electromagnetic valve 46 for torque controls, and the actuator 36. And in the middle of this 
piping 50, the second electromagnetic valve 51 for torque controls of the open sand mold is 
formed at the time of un-energizing. That is, the spring 53 which energizes the plunger 52 so 
that the piping 50 may be opened is built into this electromagnetic valve 51 for torque controls. 
ECU54 which controls the operational status of the organization 1 1 connects with said two 
electromagnetic valves 46 and 51 for torque controls, respectively, and duty control of one of 
the energization to the electromagnetic valves 46 and 51 for torque controls and the OFF is 
carried out to them based on the instructions from this ECU54. 
At this example, the torque control means of this invention consists of these whole. 

For example, when the rate of duty of the electromagnetic valves 46 and 51 for torque controls 
is 0%, the pressure chamber 39 of the actuator 36 serves as atmospheric pressure almost more 
nearly equal to the pressure in the suction passage 14 of the upstream than the throttle valve 
15, and the opening of the throttle valve 15 is equivalent to the amount of treading in of the 
accelerator pedal 26 by the couple 1. On the contrary, when the rate of duty of the 
electromagnetic valves 46 and 51 for torque controls is 100%, The pressure chamber 39 of the 
actuator 36 serves as negative pressure almost equal to the pressure in the vacuum tank 43, As 
a result of the control rod's 38 being able to pull up to the method of the diagonal left among the 
1 St figure , the throttle valve 15 is closed regardless of the amount of treading in of the 
accelerator pedal 26, and will be in the state where the driving torque of the organization 1 1 was 
reduced compulsorily. Thus, by adjusting the rate of duty of the electromagnetic valves 46 and 
51 for torque controls, the opening of the throttle valve 15 can be changed regardless of the 
amount of treading in of the accelerator pedal 26, and the driving torque of the organization 1 1 
can be adjusted arbitrarily. 
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The crank angle sensor 55 which is attached to the organization 1 1 and detects engine speed in 
said ECU54. The throttle opening sensor 56 which is attached to the throttle body 16 and 
detects the opening of the throttle lever 19, The idle switch 57 which detects the full-close 
state of the throttle valve 15 connects, and the output signal from these crank angle sensor 55, 
the throttle opening sensor 56, and the idle switch 57 is sent, respectively. 
To TCL58 which computes the target driving torque of the organization 1 1 . The accelerator 
opening sensors 59 which are attached to the throttle body 16 and detect the opening of the 
accelerator lever 18 with said throttle opening sensor 56 and the idle switch 57, The front-wheel 
rotation sensors 62 and 63 which detect the revolving speed of the front wheels 60 and 61 of 
the right-and-left couple which is a driving wheel, respectively. The rear wheel rotation sensors 
66 and 67 which detect the revolving speed of the rear wheels 64 and 65 of the right-and-left 
couple which is a coupled driving wheel, respectively, The steering angle sensor 70 which 
detects the angle of traverse of the steering shaft 69 at the time of revolution on the basis of 
the rectilinear-propagation state of the vehicles 68 connects, and the output signal from these 
sensors 59, 62. 63, 66, 67, and 70 is sent respectively. 

The steering angle sensor 70 comprises the slit plate 72 and the angle-of-rotation detector 73, 
as shown in Drawing 26. The slit plate 72 rotates to the steering shaft 69 and one, and many 
slits 72a are formed on the periphery. The angle-of-rotation detector 73 is fixed to the steering 
column 74, and the two photo interrupters 73a and 73b are located in a line, and are attached to 
the upper part so that the slit plate 72 may be inserted. The resolution of the steering angle 
sensor 70 is a 5-degree unit, and can also detect now the hand of cut (are they a clockwise 
rotation and a counterclockwise rotation?) of steering. 

ECU54 and TCL58 are connected via the telecommunication cable 71, and the information on 
the operational status of the organizations 11. such as suction air quantity, other than the 
detecting signal from engine speed or the idle switch 57 is sent to TCL58 from ECU54. On the 
contrary, from TGL58, the information about the target driving torque calculated in this TCL58 is 
sent to ECU54. 

Target driving torque T^^ of the organization 1 1 at the time of performing slip control in this 
example, as shown in Drawing 4 showing the rough flow of control by this example, Target driving 
torque Tq|_| of the organization 1 1 at the time of performing turning control in the comparatively 
high road surface (this is hereafter called a high mu way) of a coefficient of friction like a dry 
way. Target driving torque Tq^ of the organization 1 1 at the time of performing turning control in 
the comparatively low road surface (this is hereafter called a low mu road) of a coefficient of 
friction like a freezing way or a humid way is always calculated in parallel in TCL58. Optimal 
policy objective driving torque Tq is chosen from these three target driving torque T^g, Tq„, and 
Tql, and it enables it to reduce the driving torque of the organization 1 1 if needed. 
The control program of this example is specifically started by the ON operation of the ignition 
key which is not illustrated. Initial value delta^^^j of a steering shaft turning position is first read 
in Ml. and initial setting, such as a count start etc. of the main timer in every 15 milliseconds 
which are reset of various flags or a sampling period of this control, is performed. 
And based on the detecting signal from a various sensor. TCL58 calculates the vehicle speed V 
etc. in M2, and learning correction of the center-valve-position deltaj^ of said steering shaft 69 
is carried out in M3 following this. Although initial value delta^^^j is read into the degree of the 
ON operation of said ignition key, center-valve-position delta,^ of the steering shaft 69 of these 
vehicles 68. Only when the rectilinear-propagation travel condition which the vehicles 68 
mention later is fulfilled, learning correction of the this initial value delta^^^^ is carried out. and 
learning correction of the this initial value delta^^^j is carried out until an ignition key will be in an 
OFF state. 

Next TCL58 calculates target driving torque Tgg in the case of performing slip control which 
regulates the driving torque of the organization 1 1 based on the rotational difference of the front 
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wheels 60 and 61 and the rear wheels 64 and 65 in M4, Target driving torque Tq^ of the 

organization 1 1 at the time of performing turning control in a high mu way in M5 is calculated, 
and target driving torque Tq^ of the organization 1 1 at the time of performing turning control in a 

low mu road in M6 similarly is operated sequentially. 

And after choosing TCL58 from these target driving torque Tgg. Tq^. and Tql M7 by the 

method of mentioning optimal policy objective driving torque Tq later, ECU54 controls the rate 

of duty of the electromagnetic valves 46 and 51 for torque controls of a couple, and he is trying 
to make it run the vehicles 68 safely [ it is reasonable and ] by this so that the driving torque of 
the organization 1 1 may serve as this policy objective driving torque Tq. 

Thus, it controls until countdown of a main timer ends the driving torque of the organization 1 1 
in MB, countdown of a main timer is again started in M9 after this, and the steps from M2 to 
these M9 are repeated until said ignition key is turned off. 

The reason for carrying out learning correction of the center-valve-position delta^^ of the 

steering shaft 69 at the step of M3, According to aging of wear of the steering gear which is not 
illustrated when toe-in adjustment of the front wheels 60 and 61 is performed at the time of 
maintenance of the vehicles 68. etc. It is because a gap may occur between the turn amount of 
the steering shaft 69, and the actual rudder angle delta of the front wheels 60 and 61 which are 
steering wheels and center-valve-position deltaj^ of the steering shaft 69 may change. 

As shown in Drawing 5 showing the procedure which carries out learning correction of the 
center-valve-position delta,^ of this steering shaft 69, TCL58 computes the vehicle speed V by 

a lower type (1) in CI based on the detecting signal from the rear wheel rotation sensors 66 and 
67. 

V^sXiti-X^SL -.(1) 
2 

However, in an upper type, Vp^ and Vpp are the peripheral velocity of the rear wheels 64 and 65 
of a right-and-left couple, respectively. 

Next TCL58 computes peripheral velocity difference (this is hereafter called velocity-of^rear- 
wheel difference) |Vpl"VrrI the rear wheels 64 and 65 of a right-and-left couple in C2. 
The appropriate back judges whether TCL58 has at C3 the vehicle speed V larger than threshold 
set up beforehand. Since the vehicles 68 cannot detect a certain amount of velocity-of- 

rear-wheel difference |VpL~Vpp| accompanying [ if it does not become high-speed ] steering, 
this operation is required. 

By experiment etc., said threshold V^^ is suitably set up, for example like 20 km/h based on the 
running characteristic of the vehicles 68, etc. 

And when it judges with the vehicle speed V being more than threshold V^. It is judged whether 

velocity-of-rear-wheel difference |Vpl"VrrI set up TCL58 beforehand in C4, for example, 

whether it being smaller than threshold Vg like 0.1 km/h and the vehicles 68 that is. are in a 

rectilinear-propagation state. Here, when the rear wheels 64 and 65 on either side of the 
pneumatic pressure of a tire are not equal, threshold Vg is not 0 km/h because peripheral 

velocity Vp^ ^he rear wheels 64 and 65 of a right-and-left couple and Vpp are different 

although the vehicles 68 are in a rectilinear-propagation state. 

If it judges with velocity-of-rear-wheel difference IVp^-YppI being below threshold Vg at this 

step of C4, It is judged whether TCL58 is the same as that of the last steering shaft turning 
position delta^(^_^j that the present steering shaft turning position delta^^^j detected with the 

steering angle sensor 70 in C5. Under the present circumstances, it is desirable to set up the 
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revolution detection power of the steering shaft 69 by the steering angle sensor 70 for example, 
just over or below 5 times so that influence by a driver's shaking hand etc. may not be received. 
If the present steering shaft turning position delta ^^^^ judges with it being the same as that of 
the last steering shaft turning position delta^(^_^) at this step of C5, It judges that TCL58 has 
the present vehicles 68 in a rectilinear-propagation state in C6, the count of the timer for study 
which was built in this TCL58 and which is not illustrated is started, and this is continued, for 
example for 0.5 second. 

Next it is judged whether the rectilinear-propagation state of whether 0.5 second passage was 
carried out from the count start of the timer for study in C7 and the vehicles 68 continued 
TCL58 for 0.5 second. In this case, since 0.5 second passage has not been carried out from the 
count start of the timer for study in the time of a run of the vehicles 68, the steps from CI to 
C7 will be repeated at the beginning [ of the vehicles 68 ] of a run. 

And if it judges that 0.5 second has passed since the count start of the timer for study, TCL58 
will judge whether whether learned [ rudder angle center-valve-position ] flag s being set in 
C8 and this learning control are the first time. 

When it is judged that learned [ rudder angle center-valve-position ] flag is not set at this 
step of C8, It considers in C9 that the present steering shaft turning position delta / x is center- 
valve-position delta^^^j of the new steering shaft 69, this is read into the memory in TCL58. and 
learned [ rudder angle center-valve-position ] flag F^^ is set 

Thus, after setting up center-valve-position delta^^^j of the new steering shaft 69, while 
computing angle-ofHraverse delta^ of the steering shaft 69 on the basis of center-valve- 
position delta(^(^) of this steering shaft 69, the count of the timer for study is cleared in CIO, and 
rudder angle center-valve-position study is performed again. 

. Learned [ rudder angle center-valve-position ] flag F^ is set at said step of C8. That is, when 
rudder angle center-valve-position study is judged to be after a two-times eye, in C 11. the 
present steering shaft turning position delta^^^j of TCL58 is equal to center-valve-position 
^®'^M(n-1) o^^he last steering shaft 69, namely, it judges whether it is delta^^^j "^^'^^MCn-D • 
And if the present steering shaft turning position delta^^^j judges with it being equal to center- 
valve-position delta^(^_^) of the last steering shaft 69. it will return to the step of CIO as it is, 
and the next rudder angle center-valve-position study will be performed again. 
When play of a steering system etc. became a cause and the steering shaft turning position 
^®'^m(n) Pi^esent at the step of CI 1 judges that it is not equal to center-valve-position deltaj^(^_ 
of the last steering shaft 69, The present steering shaft turning position delta^^^j is not judged 
to be center-valve-position delta,^(^j of the steering shaft 69 new as it is. When the absolute 
value of these differences is [ more than amendment limit amount deltadelta set up beforehand ] 
different He makes into center~valve-position delta^^^^j of the new steering shaft 69 what 
subtracted or added this amendment limit amount deltadelta to center-valve-position delta^^/ 
of the last steering shaft 82, and is trying to read this into the memory in TCL58. 
That is. it is judged whether TCL58 has the value smaller than negative amendment limit 
amount-deltadelta set up beforehand which subtracted center-valve-position deltaj^^^^.^j of the 
last steering shaft 69 from the present steering shaft turning position delta^^^j in CI 2. And when 
it is judged that the value subtracted at this step of CI 2 is smaller than negative amendment 
limit amount-deltadelta. About center-valve-position deltaj^^^^ of the steering shaft 69 new at 
CI 3, they are center-valve-position delta,^(^_^) of the last steering shaft 69, and a negative 
amendment limit amount - It changes with delta[ from deltadelta ] ^ =delta.,/ -deltadelta 
and it considers so that the learning correction amount per time may not become large to a 



http:/ /www4.ipdl.inpitgojp/cgi-bin/tran_web_cgi.ejje?atw_u=http%3A%2F%2Fwww4.i... 2008/06/1 1 



JP,2595762,B [DETAILED DESCRIPTION] 



8/21 ^— V 



negative side unconditionally. 

Thereby, even if an unusual detecting signal is outputted by a certain cause from the steering 
angle sensor 70, center-valve-position delta,^ of the steering shaft 69 cannot change rapidly, but 

this correspondence that receives unusually can be performed promptly. 

on the other hand — C — 12 — a step — having subtracted — a value — negative — 

amendment — a limit amount - delta — delta — it is large — having judged — a case — **** ~ 

— C — 14 — the present — a steering shaft — a turning position — delta — _ _ (_ _) _ 

— from — last time — a steering shaft — 69 — a center valve position — delta — _ |^ _ 

— having subtracted — a value — positive — amendment — a limit amount — delta — delta - 

— it is large — ****** — judging . And when it is judged that the value subtracted at this step of 
CI 4 is larger than positive amendment limit amount deltadelta. Center-valve-position delta^^^^^ of 

the steering shaft 69 new at CI 5 is changed with delta[ from center-valve-position deltajy^^^,^) of 
the last steering shaft 69, and positive amendment limit amount deltadelta ] ^^^^ ~^®'^M(n-1) 
+deltadelta, and it considers so that the learning correction amount per time may not become 
large to a right side unconditionally. 

Thereby, even if an unusual detecting signal is outputted by a certain cause from the steering 
angle sensor 70, center-valve-position delta,^ of the steering shaft 69 cannot change rapidly, but 

this correspondence that receives unusually can be performed promptly. 

however — C — 14 — a step — having subtracted — a value — positive — amendment — a 
limit amount — delta — delta — it is small — having judged — a case — **** — C — 16 — 
the present — a steering shaft — a turning position — delta — _ _ (_ ) — being new 

— a steering shaft — 69 — a center valve position — delta — _ |^ _ (_ „ ) — ****** 

as it is — reading . 

Therefore, when the front wheels 60 and 61 are left a turning state and the vehicles 68 under 
stop depart, as it is shown in Drawing 6 showing an example of the changing condition of center- 
valve-position deitaj^ of the steering shaft 69 at this time, a steering shaft — 69 — a center 

valve position — delta — ^ — learning control — the first time — it is — the time — having 
mentioned above — M — one — a step — it can set — a steering shaft — a turning position — 
an initial value — delta — _ ^ _ (_ ^ _) _ — from — a correction amount — dramatically — 
being big — a thing — becoming — although. By operation in the step of C12-C14, center- 
valve-position deltaic of the steering shaft 69 after a two-times eye will be in the state where it 

was stopped. 

Thus, after carrying out learning correction of the center-valve-position deltaj^ of the steering 
shaft 69, target driving torque Tq^ in the case of performing slip control which regulates the 

driving torque of the organization 1 1 based on the difference of the vehicle speed V, and 
peripheral velocity Vp|_ of the front wheels 60 and 61 and Vpp is calculated. 
By the way, in order to use effectively the driving torque generated in the organization 1 1. As 
shown in Drawing 7 showing the relation between the coefficient of friction of a tire and a road 
surface, and the slip ratio of this tire. It is desirable for slip ratio s of the tire of the front wheels 
60 and 61 under run to adjust slip amount S of the front wheels 60 and 61, and to keep it from 
spoiling the acceleration performance of the vehicles 68 so that it may become ******** of the 
coefficient of friction of this tire and road surface, corresponding target slip rate Sq, or its 

neighborhood. 



s = 

Slip ratio S which is a tire here. 
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Target driving torque Tq5 of the organization 1 1 is set up so that it comes out, and it may be 
and this slip ratio S may become the maximum of the coefficient of friction of a tire and a road 
surface, corresponding target slip rate Sq, or its neighborhood, but that operation procedure is 
as follows. 

First, TCL58 computes present vehicles 68 order acceleration by a lower type from this 
vehicle speed V^^j computed by the aforementioned (1) formula, and vehicle speed V(^_^j 

computed 1 time ago. 
V —V 

^ 3, 6 • A t • g 

However, 15 milliseconds and g whose deltat is a sampling period of a main timer are 
gravitational acceleration. 

And driving torque Tg of the organization 1 1 at this time is computed by a lower type (2). 
Tb=GxF' Wfa. and r+Tp ~ (2) 

Here, G^p is the order [ correction ] acceleration which it let pass to the low pass filter which 
delays change of above-mentioned order acceleration G^. From the ability to be considered that 
vehicles 68 order acceleration G^^ of a low pass filter is equivalent to the coefficient of friction of 
a tire and a road surface. Even when it becomes that it is likely to separate from target slip rate 
Sq to which vehicles 68 order acceleration G^ changed, and slip ratio S of the tire corresponded 
with the maximum of the coefficient of friction of a tire and a road surface, or its neighborhood. 
It has the function to correct order acceleration G^^ so that the maximum of the coefficient of 
friction of a tire and a road surface, corresponding target slip rate Sq, or its neighborhood may 
be made to maintain slip ratio S of a tire. Although the effective radius of the front wheels 60 
and 61 and Tp of a body weight and r are running resistance and W^^ can compute this running- 
resistance Tp as a function of the vehicle speed V, in this example, it is asking from the **** 
map shown in Drawing 8 , 

On the other hand, when the slip amount of a wheel has usually always occurred about 3% to a 
road surface during acceleration of the vehicles 68 and it runs bad roads, such as a gravel road. 
The maximum of the coefficient of friction of the tire and road surface corresponding to target 
slip rate Sq is generally large rather than the case where it runs a low mu road. Therefore, such 
a slip amount and a road surface condition are taken into consideration, and target driving- 
wheel-velocity VpQ which is the peripheral velocity of the front wheels 60 and 61 is computed by 
a lower type (3). 
VpQ=1.03 and V+Vj^ ~ (3) 

However, Vj^ is the road surface correction amount beforehand set up corresponding to said 
acceleration G^p before and after correction, give a tendency which increases gradually as the 
value of acceleration G^p before and after correction becomes large, but. In this example, this 
road surface correction amount Vj^ is calculated from the **** map shown in Drawing 9 created 
based on the driving test etc. 

Next, slip amount s which is a difference of the vehicle speed V and target driving-wheel- 
velocity VpQ is computed by a lower type (4) based on the aforementioned (1) formula and (3) 
types. 

V + V 

^ = 2 ^Fo -(4) 

And it finds the integral, the multiplication of this slip amount s being carried out in integration 



http://www4.ipdl.inpit.go jp/cgi-bin/tran.web.cgi.ejje?atw.u=http%3A%2F%2Fwww4.i... 2008/06/11 



JP.25957623 [DETAILED DESCRIPTION] 10/21 ^— v 

coefficient Kj for every sampling period of a main timer, as shown in a lower type (5). Integral 
correction torque Tj (however, Tj<=0) for improving the stability of the control to target driving 
torque Jq^ is computed. 

It is computed the multiplication of the proportionality correction torque Tp for similarly easing a 
control delay to target driving torque Tq^ which is proportional to slip amount s like a lower type 
(6) being carried out in proportionality coefficient Kp. 
Tp=Kpands — (6) 

And target driving torque J^^ of the organization 1 1 is computed by a lower type (7) using the 
above (2), (5), and (6) types. 



T.-T.-T, + T, 



The change gear ratio of the gearbox which rho^ does not illustrate in an upper type, and rho^ 
are the moderating ratios of a differential gear. 

The manual switch which is not illustrated for a driver to choose slip control is formed in the 
vehicles 68. 

When a driver operates this manual switch and chooses slip control, slip control explained below 
is operated. 

As shown in Drawing 10 showing the flow of processing of this slip control, TCL58 computes 
target driving torque Tq5 by the detection and data processing of various data which were first 
mentioned above in SI. but this math operation is performed regardless of operation of said 
manual switch. 

Next although it judges whether flag Fg in slip control is set in S2, Since flag Fg in slip control is 
not set at first, it is judged whether TCL58 is larger than the threshold which slip amount s of 
the front wheels 60 and 61 set up beforehand in S3, for example, 2 km/h. 

If slip amount s judges that it is larger than 2 km/h at this step of S3, it will be judged whether 
TCL58 has rate-of-change Gg of slip amount s larger than 0.2 g at S4. 

If it judges that slip amount rate-of-change Gg is larger than 0.2 g at the step of this S4. it will 
be judged again whether flag Fg in slip control is set in S5, and flag Fg in slip control is set in S6. 

When it is judged that flag Fg in slip control is setting at this step of S6, target driving torque 
TQg for slip control beforehand computed by the aforementioned (7) formula as target driving 
torque Tgg of the organization 11 in S7 is adopted. 

When it is judged that flag Fg in slip control is reset at said step of S6, TCL58 outputs the 
maximum torque of the organization 11 in S8 as target driving torque TQg, Thereby, as a result 
of ECU54 reducing the rate of duty of the electromagnetic valves 46 and 51 for torque controls 
to a side 0%. the organization 1 1 generates the driving torque according to the amount of 
treading in of the accelerator pedal 26 by a driver. 

That TCL58 outputs the maximum torque of the organization 1 1 at this step of S8, ECU54 the 
rate of duty of the electromagnetic valves 46 and 51 for torque controls certainly from points, 
such as the safety of control, the 0% side. That is, it is because it considered so that a play 
might be given in the direction which intercepts the energization to the electromagnetic valves 
46 and 51 for torque controls and the organization 1 1 might generate the driving torque 
according to the amount of treading in of the accelerator pedal 26 by a driver certainly. 



http://www4.ipdl.inpit.gojp/cgi-bin/tran.web_cgi.ejje?atw.u=http%3A%2F%2Fwww4.i... 2008/06/11 



JP.2595762,B LDETAILED DESCRIPTION] 



11/21 ^— V 



When slip amount s of the front wheels 60 and 61 judges that it is smaller than 2 km/h at said 
step of S3. Or when it is judged at the step of S4 that slip amount rate-of-change G3 is smaller 
than 0.2 g. Shift to said step of S6 then, and TCL58 outputs the maximum torque of the 
organization 1 1 at the step of SB as target driving torque T^g, As a result of ECU54 reducing 
the rate of duty of the electromagnetic valves 46 and 51 for torque controls to a side 0% by this, 
the organization 1 1 generates the driving torque according to the amount of treading in of the 
accelerator pedal 26 by a driver. 

On the other hand, when it is judged that flag Fg in slip control is set at said step of S2, the idle 
switch 57 judges in S9 whether the one 15, i.e., a throttle valve, is in the full-close state. 
When it is judged at the step of this S9 that the idle switch 57 is one, since the driver has not 
broken in the accelerator pedal 26, flag Fg in slip control is reset in S10, and it shifts to the step 
of S6. 

When it is judged at the step of S9 that the idle switch 57 is off, it is judged whether flag Fc in 
slip control is again set at the step of S6. 

When the driver is not operating the manual switch which chooses slip control, TCL58 calculates 
the target driving torque of the organization 1 1 at the time of performing turning control, after 
computing target driving torque T^^ for slip control as mentioned above. 

TCL58 on the occasion of the turning control of these vehicles 68 from steering shaft angle-of- 
traverse delta^ and the vehicle speed V. Target transverse acceleration GyQ of the vehicles 68 
is computed, and the acceleration of a body cross direction which does not serve as 
understeering with the going too far vehicles 68. i.e.. target order acceleration G^^q. is set up 
based on this target transverse acceleration GyQ- And the target driving torque of this target 
order acceleration G^q and the corresponding organization 1 1 is computed. 
By the way, although lateral acceleration Gy of the vehicles 68 is actually computable using 
velocity-of-rear-wheel difference |Vrl"VrrI, Since prediction of the value of lateral acceleration 
Gy which acts on the vehicles 68 by using steering shaft angle-of-traverse delta^ is attained, it 
has an advantage which can perform quick control. 

However, a driver s volition is not reflected at all only by asking for the target driving torque of 
the organization 11 with steering shaft angle-oMraverse delta^ and the vehicle speed V. but 
there is a possibility dissatisfied with a driver of remaining, in respect of the maneuverability 
drivability of the vehicles 68. For this reason, it is desirable to calculate requested driving torque 

of the organization 1 1 which the driver wishes from the amount of treading in of the 
accelerator pedal 26. to take into consideration this requested driving torque T^, and to set up 
the target driving torque of the organization 11. When the amount of increase and decrease of 
the target driving torque of the organization 1 1 set up every 15 milliseconds is very big. Since 
the shock accompanying the acceleration and deceleration of the vehicles 68 occurred and the 
fall of a degree of comfort was invited, when it becomes so large that the amount of increase 
and decrease of the target driving torque of the organization 1 1 invites the fall of a degree of 
comfort of the vehicles 68, it is necessary to regulate the amount of increase and decrease of 
this target driving torque. 

a road surface — a high mu way — or by a low mu road, if target driving torque of the 
organization 1 1 is not changed. For example, since there is a possibility that a safe run may 
become the front wheels 60 and 61 slip and impossible when the organization 11 is operated by 
the target driving torque for high mu ways while running the low mu road. As for TCL58, it is 
desirable to compute target driving torque Tq^ for high mu ways and target driving torque Tql 
for low mu roads, respectively. 

As shown in Drawing 1 1 showing the arithmetic block in consideration of the above knowledge of 
the turning control for high mu ways, TCL58 calculates the vehicle speed V by the 
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aforementioned (1) formula from the output of the rear wheel rotation sensors 66 and 67 of a 
couple, and it calculates the rudder angle delta of the front wheels 60 and 61 from a lower type 
(8) based on the detecting signal from the steering angle sensor 7, and calculates target 
transverse acceleration Gyo vehicles 68 at this time from a lower type (9). 

^=—^ -{8) 

G,,= ^-3; -(9) 

i (A+^) 

However, as for rho,_|. the wheel base of the vehicles 68 and A of a steering gear change gear 
ratio and I are the stability factors of vehicles. 

This stability factor A is a value decided by the composition of the suspension system of the 
vehicles 68, the characteristic of a tire, etc. as everyone knows. Actual lateral acceleration Gy 

specifically generated on the vehicles 68 in the time of regular circle revolution, Steering angle 
ratio delta^/delta^Q of the steering shaft 69 at this time (on the basis of center-valve-position 

delta,^ of the steering shaft 69.) Lateral acceleration Gy is expressed to angle-of-traverse 
delta,_,Q of the steering shaft 69 in the pole low speed running state which becomes about zero 
as inclination of the tangent in the graph of angle-of-traverse delta^ of the steering shaft 69 at 
the time of acceleration for example, it expresses a relation comparatively, as shown in Drawing 
12. That is, although lateral acceleration Gy is small and the stability factor A serves as about 1 
constant value (A= 0.002) in the field which is not so high in the vehicle speed V, When lateral 
acceleration Gy exceeds 0.6 g, the stability factor A increases rapidly and the vehicles 68 come 

to show a very strong understeering tendency. 

When it carries out based on Drawing 12, the stability factor A is set or less to 0.002, and since 
it is above, the target driving torque of the organization 1 1 is controlled so that target transverse 
acceleration Gy^ of the vehicles 68 computed by (9) types is set to less than 0.6g. 
Thus, if target transverse acceleration GyQ is computed, target order acceleration G^q of the 
vehicles 68 beforehand set up according to the size and the vehicle speed V of this target 
transverse acceleration GyQ will be calculated from the **** map shown in Drawing 13 
beforehand memorized by TCL58, Reference driving torque Tg of the organization 1 1 is 
computed by a lower type (10) with this target order acceleration Gj^q. 

-m 

^ m ^ d 

However, T^ is load load (Road-Load) torque which is resistance of the road surface called for 
as a function of lateral acceleration Gy of the vehicles 68, and it is asking in this example from 
the **♦♦ map shown in Drawing 14. 

Next, in order to determine the adoption rate of reference driving torque Tg, the multiplication of 
the coefficient alpha of weighting is carried out to this reference driving torque Tq, and 
correction reference driving torque is searched for. Although the turning travel of the vehicles 68 
is carried out and the coefficient alpha of weighting sets them up experientially, it adopts the 
numerical value of order about 0.6 on a high mu way. 

Requested driving torque T^ which a driver wishes on the other hand based on engine speed 
detected by the crank angle sensor 55 and accelerator opening theta^ detected by the 
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accelerator opening sensors 59 is calculated from the map shown in Drawing 15, 
Subsequently, the amendment requested driving torque corresponding to the coefficient alpha of 
said weighting is computed by carrying out the multiplication of the (1 -alpha) to requested 
driving torque T^. For example, when it is set as alpha= 0.6, the adoption rate of reference 
driving torque Tq and driving torque of choice T^ is set to 6 to 4. 

Therefore, target driving torque Tq^ of the organization 1 1 is computed by a lower formula (11). 
ToH" 3'Pha-T g+(1 -alpha) -T^ ~ (11) 

The manual switch which is not illustrated for a driver to choose the turning control for high mu 
ways is formed in the vehicles 68. 

When a driver operates this manual switch and chooses the turning control for high mu ways, 
turning control for high mu ways explained below is operated. 

As shown in Drawing 16 showing a control flow for determining target driving torque Tq^ for 
these high mu way turning control, target driving torque Tq^ is computed by the detection and 
data processing of various data which were mentioned above in HI, but. This operation is 
performed regardless of operation of said manual switch. 

Next it is judged whether whether the vehicles' 68 being during the turning control of a high mu 
way and flag F^^ in high mu way turning control that is, are set in H2. Since it is not during high 
mu way turning control at first, it judges that flag Fq^ in high mu way turning control is a reset 
state, and it is judged whether it is the threshold which target driving torque Tq^ set up 
beforehand in H3, for example (T^-2), the following. That is, as for the value, although target 
driving torque Tq^^ is computable also in the state of rectilinear propagation of the vehicles 68, it 
is common that it is farther [ than a driver s requested driving torque T^ ] large. However, since 
this requested driving torque T^ generally becomes small at the time of revolution of the vehicles 
68, he is trying to set up as a start condition of turning control when target driving torque Tr^u 

OH 

becomes below in a threshold (Tj~2). 

It is as a hysteresis for preventing hunching of control to have set this threshold to (T^-2). 
If it judges that target driving torque Tq^ is below a threshold (T^-2) at the step of H3, TCL58 
will judge in H4 whether the idle switch 57 is an OFF state. 

When the idle switch 57 judges that the driver gets into OFF state 26, i.e., an accelerator pedal, 
at this step of H4, flag F^^ in high mu way turning control is set in H5. Next, the credibility of the 
rudder angle delta detected by whether learned [ rudder angle center-valve-position ] flag F^ is 
set in H6 and the steering angle sensor 70 is judged. 

If it judges that learned [ rudder angle center-valve-position ] flag F^ is set at the step of H6, it 
will be judged again whether flag Fq^ in high mu way turning control is set in H7, 
In the above procedure, since flag F^^ in high mu way turning control is set at the step of H5, At 
the step of H7, it is judged that flag F^^ in high mu way turning control is set. and target driving 
torque Tq,^ of a previous computed value, i.e., the step of HI, is adopted as it is H8. 
Since the credibility of the rudder angle delta computed by (8) formulas is lacked on the other 
hand when it judges that learned [ rudder angle center-valve-position ] flag F^ is not set at said 
step of H6, (1 1) Dont adopt target driving torque Tq^ computed by the formula. TCL58 outputs 
the maximum torque of the organization 11 in H9 as target driving torque Tq^. As a result of 
ECU54 reducing the rate of duty of the electromagnetic valves 46 and 51 for torque controls to 
a side 0% by this, the organization 1 1 generates the driving torque according to the amount of 
treading in of the accelerator pedal 26 by a driver. 
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If it judges that target driving torque Tq^ is not below a threshold (Tj-2) at said step of H3, It 
shifts to the step of H9 from the step of H6 or H7, without shifting to turning control, TCL58 
outputs the maximum torque of the organization 1 1 as target driving torque Tq^. and as a result 
of ECU54 reducing the rate of duty of the electromagnetic valves 46 and 51 for torque controls 
to a side 0% by this, the organization 1 1 generates the driving torque according to the amount of 
treading in of the accelerator pedal 26 by a driver. 

Also when similarly the idle switch 56 judges that a driver does not get into ON state 26, i.e., an 
accelerator pedal, at the step of H4, TCL58 outputs the maximum torque of the organization 1 1 
as target driving torque T^^, As a result of ECU54 reducing the rate of duty of the 
electromagnetic valves 46 and 51 for torque controls to a side 0% by this, the organization 1 1 
generates the driving torque according to the amount of treading in of the accelerator pedal 26 
by a driver, and does not shift to turning control. 

When it is judged that flag Fq|^ in high mu way turning control is set at said step of H2, 
Difference deltaT of target driving torque Tq^ computed in H10 this time and target driving 
torque Tq^^^.^j computed last time judges whether it is larger than increase-and-decrease [ of a 
permissible dose ] T,^ set up beforehand. It is the torque variation of the grade for which a crew 
member is not made to sense the acceleration-and-deceleration shock of the vehicles 68, for 
example, this increase-and-decrease [ of a permissible dose ] uses the aforementioned (10) 

formula to suppress target order acceleration G^^q of the vehicles 68 to 0.1 g/ s. 

• r 

T = 0.1- — A t 

It becomes. 

If difference deltaT of target driving torque Tq^ computed at said step of H10 this time and 
target driving torque Tq^(^_^) computed last time is judged not to be larger than increase-and- 
decrease [ of a permissible dose ] set up beforehand, It is shortly judged in H1 1 whether 
difference deltaT of target driving torque Tq^ and target driving torque ToH(n-i) computed last 
time is larger than negative increase-and-decrease [ of a permissible dose ] Tj^. 
If difference deltaT of this target driving torque Tq^ and target driving torque Tq^(^„^j computed 
last time judges that it is larger than negative increase-and-decrease [ of a permissible dose ] 
T^ at the step of H1 1 , Since absolute value |deltaT| of the difference of target driving torque 
^OH computed this time and target driving torque T^^^^.^j computed last time is smaller than 
increase-and-decrease [ of a permissible dose ] Tj^, this computed target driving torque Tq^ is 
adopted as a computed value in the step of H8 as it is. 

If difference deltaT of target driving torque Tq^ computed at the step of H1 1 this time and 
target driving torque Tqp,(^_^j computed last time judges that it is not larger than negative 
increase-and-decrease [ of a permissible dose ] Tj^. Correction and this are adopted for this 
target driving torque Tq^ as a computed value in the step of H8 by a lower type in HI 2. 
The range of the cut to Tq^^Tq^^^.^j -Tj^, i.e., target driving torque Tq^^^^^j computed last time, 
is regulated by increase-and-decrease [ of a permissible dose ] Tj^, and the deceleration shock 
accompanying driving torque reduction of the organization 1 1 is lessened. 

On the other hand, if it is judged that difference deltaT of target driving torque Tq^ computed at 
said step of H10 this time and target driving torque Tq^^^^.^) computed last time is more than 
increase-and-decrease [ of a permissible dose ] Tj^, Correction and this are adopted for this 
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target driving torque Tq^ as a computed value in the step of H8 by a lower type in HI 3. 
The case of Tq,^=Tq|^(^^^) +Tj^, i.e.. increase of driving torque, as well as the case of the above- 
mentioned driving torque reduction. When difference deltaT of target driving torque Tq^ 
computed this time and target driving torque Tq|_|(^_^j computed last time exceeds increase- 
and-decrease [ of a permissible dose ] J^, The amount of increase to target driving torque J^^ 
computed last time is regulated by increase-and-decrease [ of a permissible dose ] Tj^. and 
the accelerating shock accompanying driving torque increase of the organization 1 1 is lessened. 
Thus, as shown in Drawing 17 which expresses the changing condition of steering shaft angle- 
of-traverse delta^ at the time of regulating the amount of increase and decrease of target 
driving torque T^^. target order acceleration G^q* target driving torque Tq^. and actual 
condition order acceleration G^^ with a dashed line, It becomes smooth [ change of order 
acceleration G^ more nearly actual than the case where the solid line which did not regulate the 
amount of increase and decrease of target driving torque Tqj^ shows ], and it turns out that an 
acceleration-and-deceleration shock is canceled. 

If target driving torque Tq^ is set up as mentioned above, it will be judged whether this target 
driving torque Tq^ of TCL58 is larger than a driver's requested driving torque T^ at HI 4. 
Here, since target driving torque Tq^ is not larger than a driver's requested driving torque T^ 
when flag F^^ in high mu way turning control is set, it is judged in HI 5 whether the idle switch 
57 is an ON state. 

Since it is in the state which needs turning control when the idle switch 57 is judged not to be 
an ON state at this step of HI 5, it shifts to said step of H6. And if it judges that learned [ rudder 
angle center-valve-position ] flag is set at this step of H6 and also judges that flag F^^ in 
high mu way turning control is set at the step of H7, The computed value adopted at the step of 
HI. HI 2. HI 2. or HI 3 is chosen as target driving torque T^^ for turning control. 
Since the state where the turning travel of the vehicles 68 was completed is meant when it is 
judged at said step of HI 4 that target driving torque Tq^ is larger than a driver s requested 
driving torque T^, TCL58 resets flag F^^ in high mu way turning control in HI 6. Since it is in the 
state where it does not get into the accelerator pedal 26 when similarly the idle switch 57 is 
judged to be an ON state at the step of H15, it shifts to the step of H16 and flag F^^ in high mu 
way turning control is reset. 

If flag Fq^ in high mu way turning control is reset in these HI 6. TCL58 outputs the maximum 
torque of the organization 11 in H9 as target driving torque Tq^. As a result of ECU54 reducing 
the rate of duty of the electromagnetic valves 46 and 51 for torque controls to a side 0% by this, 
the organization 1 1 generates the driving torque according to the amount of treading in of the 
accelerator pedal 26 by a driver. 

In this example, target driving torque Tq^ of the organization 1 1 is computed from target 
transverse acceleration Gyo of the vehicles 68. When the threshold beforehand set to 

this target driving torque Tq^ was compared and target driving torque Tq,_j became below in a 
threshold (Tj-2), judged with starting turning control, but. When the reference value beforehand 
set to target transverse acceleration Gyo of the vehicles 68, for example, 0.6 g, is compared 
directly and this target transverse acceleration Gyo is set to 0.6g or more which is a reference 
value, naturally it is also possible to judge with starting turning control. 
After computing target driving torque Tq^ for these high mu way turning control. TCL58 
computes target driving torque Tq^ for low mu road turning control as follows. 
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By the way. since the target transverse acceleration Gyo serves as a big value rather than 
lateral acceleration Gy actual in a low mu road, What is necessary is to judge whether it is larger 
than the threshold which target transverse acceleration Gyo set up beforehand, to judge that 
the vehicles 68 are running a low mu road, and just to perform turning control if needed, when 
target transverse acceleration GyQ is larger than this threshold. 

As shown in Drawing 18 showing the arithmetic block of the turning control for these low mu 
roads, target transverse acceleration GyQ is calculated by the aforementioned (9) formula from 
steering shaft angle-of-traverse delta^ and the vehicle speed V, and 0.005 is adopted as the 
stability factor A at this time, for example. 

Next although target order acceleration G^q is calculated from this target transverse 
acceleration GyQ and vehicle speed V, in this example, this target order acceleration G^q is read 
from the **** map shown in Drawing 19. This map connects target order acceleration G^^q the 
vehicles 68 can run safely according to the size of target order acceleration GyQ with the 
vehicle speed V. expresses it, and is set up based on a test run result etc. 

And based on this target order acceleration G^q. reference driving torque Tq is computed by the 
aforementioned (10) formula, or it asks on a map. and the adoption rate of this reference driving 
torque Tg is decided. In this case, although the coefficient alpha of weighting is larger than the 
coefficient alpha for high mu ways, for example, it is set up like alpha= 0.8, this is a sake that the 
reflection rate over a driver's demand is lessened in a low mu road, and it could be made to carry 
out the turning travel of the high-risk low mu road safely and certainly. 

On the other hand, as a driver s requested driving torque T^, Target driving torque T^^ which 

what was computed on the occasion of the operation for high mu ways was adopted as it was, 
therefore took requested driving torque T^ into consideration to reference driving torque Tg is 

computed by the aforementioned (11) formula and the same lower type (12). 
Tql= alpha-T g+d -alpha) -T^ — (1 2) 

The manual switch which is not illustrated for a driver to choose the turning control for low mu 
roads is formed in the vehicles 68. 

When a driver operates this manual switch and chooses the turning control for low mu roads, 
turning control for the low mu roads explained below is operated. 

As shown in Drawing 20 showing a control flow for determining target driving torque Tq|_ for 
these low mu road turning control, target driving torque Tq^ is computed by detection and data 
processing of various data as mentioned above in LI, but. This operation is performed regardless 
of operation of a manual switch. 

Next, it is judged whether whether the vehicles' 68 being during the turning control of a low mu 
road and flag Fq^ 'ow mu road turning control that is, are set in L2. Since it is not during low 

mu road turning control at first, it is judged that flag Fq^ 'ow mu road turning control is a reset 

state, . [ whether target transverse acceleration GyQ is larger than the threshold beforehand set 

up by adding 0.05 g to actual lateral acceleration Gy computed by the rotational difference of the 

rear wheels 64 and 65 in L3, and ] That is, since the target transverse acceleration GyQ serves 

as a big value rather than lateral acceleration Gy actual in a low mu road. It judges whether 

target transverse acceleration GyQ is larger than this threshold, and when target transverse 

acceleration GyQ is larger than a threshold, it is judged that the vehicles 68 are running a low mu 

road. Actual lateral acceleration Gy generated on the vehicles 68 is computed like a lower type 

(13) from peripheral speed difference |Vp. +Vppl of a rear wheel, and the vehicle speed V. 
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However, b is a tread of the rear wheels 64 and 65. 

If target transverse acceleration Gyo is larger than a threshold (Gy+O.OSg), namely, the vehicles 
68 judge a low mu road to be during a turning travel at said step of L3, TCL58 will count up the 
timer for low mu roads which was built in TCL58 in L4 and which is not illustrated, but. The 
count time of this timer for low mu roads is 5 milliseconds. And it shifts to the step after L6 
mentioned later, target transverse acceleration Gyo by the aforementioned (9) formula and 
actual lateral acceleration Gy by (13) types are calculated every 15 milliseconds, and judgment 
operation of L3 is repeated until the count of the timer for low mu roads is completed. 
That is, until 0.5 second passes since the count start of the timer for low mu roads, Shift to the 
step of L8 through L6 and the step of L7, and TCL58 outputs the maximum torque of the 
organization 1 1 as target driving torque Tq^, Thereby, as a result of ECU54 reducing the rate of 
duty of the electromagnetic valves 46 and 51 for torque controls to a side 0%, the organization 
1 1 generates the driving torque according to the amount of treading in of the accelerator pedal 
26 by a driver. 

When the state where target transverse acceleration Gyo is larger than a threshold (GY+0.05g) 
does not continue for 0.5 second, TCL58 judges that the vehicles 68 are not running [ be / it ] a 
low mu road, clears the count of the timer for low mu roads in L9, and shifts to L6 - the step of 
L8. 

If the state where target transverse acceleration Gyo is larger than a threshold (GY+0.05g) 
continues for 0.5 second. Judge whether the idle switch 57 is an OFF state in L10, and the idle 
switch 57 An ON state, Namely, when it is judged that a driver does not get into the accelerator 
pedal 26. The count of the timer for low mu roads is cleared in L9, without shifting to the turning 
control for low mu roads. Shift at L6 - the step of L8 and TCL58 outputs the maximum torque of 
the organization 1 1 as target driving torque Tql. As a result of ECU54 reducing the rate of duty 
of the electromagnetic valves 46 and 51 for torque controls to a side 0% by this, the organization 
1 1 generates the driving torque according to the amount of treading in of the accelerator pedal 
26 by a driver. 

When the idle switch 57 judges that the driver gets into OFF state 26, i.e.. an accelerator pedal, 
at this step of L10. flag F^^ i" '^w mu road turning control is set in L1 1. Next, the credibility of' 

the rudder angle delta detected by whether learned [ rudder angle center-valve-position ] flag 
Fj^ is set in L6 and the steering angle sensor 70 is judged; 

If it judges that learned [ rudder angle center-valve-position ] flag F^ is set at the step of L6, it 
will be judged again whether flag F^^ in low mu road turning control is set in L7. Here, when flag 
Fql in low mu road turning control is set at the step of L1 1, target driving torque Tq^ of a 
previous computed value, i.e., the step of LI, is adopted as it is at the step of LI 2. 
If it judges that learned [ rudder angle center-valve-position ] flag F^ is not set at the step of 
said L6. Since the credibility of the rudder angle delta is lacked, shift to the step of L8, and 
target driving torque Tq|_ of (12) types previously computed in LI is not adopted, TCL58 outputs 
the maximum torque of the organization 11 as target driving torque Tq^. and as a result of 
ECU54 reducing the rate of duty of the electromagnetic valves 46 and 51 for torque controls to 
a side 0% by this, the organization 1 1 generates the driving torque according to the amount of 
treading in of the accelerator pedal 26 by a driver. 

On the other hand, when it is judged that flag Fql in low mu road turning control is set at said 
step of L2, it shifts to the step of LI 3. 

In this step of L13-L16. like the case of the turning control for high mu ways. It is judged 
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whether difference deltaT of target driving torque Tq^ computed this time and target driving 
torque Tq^^^.^j computed last time is larger than increase-and-decrease [ of a permissible 
dose ] T^. If this is less than increase-and-decrease [ of a permissible dose ] in any [ of 
increase and decrease ] case. When target driving torque Tq^ computed this time is adopted as 
a computed value in the step of LI 2 as it was and deltaT is over increase-and-decrease [ of a 
permissible dose ] Tj^, target driving torque Tql is regulated in increase-and-decrease [ of a 

permissible dose ] T|^. 

That is, in decreasing target driving torque Tql* this target driving torque Tq^ is corrected to 
^OL~^OL(n-l) adopts this as a computed value in the step of LI 2. On the 

contrary, in increasing target driving torque Tq^. this target driving torque Tql is corrected to 
^OL'^OL(n-1) "^^^K adopts this as a computed value in the step of LI 2. 

If target driving torque Tq^ is set up as mentioned above, it will be judged whether this target 
driving torque Tql of TCL58 is larger than a driver's requested driving torque T^ at LI 7. 
Since target driving torque Tq^ is not larger than requested driving torque T^ here when flag Fq^ 
in low mu road turning control is set, Shift to the step of L9, and clear the count of the timer for 
low mu roads, and it shifts to L6 and the step of L7, If it is judged that learned [ rudder angle 
center-valve-position ] flag Fj^ is set here and also it is judged that flag F^^ in low mu road 
turning control is set. The computed value adopted at the step of LI, LI 5. or LI 6 is chosen as 
driving torque Tq|_ for low mu road turning control. 

Even when it is judged at said step of LI 7 that target driving torque Tq^ is larger than a driver s 
requested driving torque T^, When it is judged in the following LI 8 that steering shaft angle-of- 
traverse delta^^ is not less than 20 degrees, since the vehicles 68 are during a turning travel, 
they continue turning control as it is. 

It is judged at said step of LI 7 that target driving torque Tql is larger than a driver s requested 
driving torque T^, And since the state where the turning travel of the vehicles 68 was completed 
is meant when it is judged in LI 8 that steering shaft angle-of-traverse delta^ is less than 20 
degrees, TCL58 resets flag Fql in 'ow mu road turning control in LI 9. 

Since it is not necessary to count the timer for low mu roads if flag Fql in low mu road turning 
control is reset at this step of LI 9, clear the count of this timer for low mu roads, and shift to L6 
and the step of L7, but. Since it is judged that flag Fql 'ow mu road turning control is in a 

reset state at the step of L7, Shift to the step of L8 and TCL58 outputs the maximum torque of 
the organization 1 1 as target driving torque Tql^ As a result of ECU54 reducing the rate of duty 
of the electromagnetic valves 46 and 51 for torque controls to a side 0% by this, the organization 
1 1 generates the driving torque according to the amount of treading in of the accelerator pedal 
26 by a driver. 

What is necessary is just to adopt reference driving torque Tg which is naturally possible also for 

a driver s requested driving torque T^ being disregarded in order to simplify the procedure of the 

turning control mentioned above, and can be computed by the aforementioned (10) formula as 
target driving torque in this case. Even when it takes into consideration a driver's requested 
driving torque T^ like this example, the coefficient alpha of weighting is not made into a fixed 

value, Decrease the value of the coefficient alpha gradually with the passage of time after a 
control start, or it is made to decrease gradually according to the vehicle speed, as are shown in 
Drawing 21, and shown in Drawing 22, and may be made to increase the adoption rate of a 
driver s requested driving torque T^ gradually. Similarly, as shown in Drawing 23, while it is [ after 

a control start ] for a while, the value of the coefficient alpha is made into constant value. It is 
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possible to make it decrease gradually, or to make the value of the coefficient alpha increase 
with increase of steering shaft turn amount delta^ after progress of predetermined time, and to 

make it also make it run the vehicles 68 safely to a circular road where especially a curvature 
radius becomes small gradually. 

In order to prevent the acceleration-and-deceleration shock by change of the rapid driving 
torque of the organization 1 1 in the arithmetic processing method mentioned above. Although it 
faces computing target driving torque Tq^ and Tq^ and regulation of this target driving torque 

Tqh ^OL aifT^ed at by increase-and-decrease [ of a permissible dose ] T^, it may be made 
to perform this regulation to target order acceleration G^q. When the increase and decrease of a 
permissible dose in this case are made into G^, the operation process of target order 
acceleration Gxo(n) " times o'clock is shown below. 

Gxo(n) -Gxo(n-i) >^K^ ^^e case of G^oCn) =Gxo(n-i) +GKGxo(n) "Gxo(n-l) <''^K' set 
[ which is Gxo(n) =Gxo(n-l) "^K ^ ^K~^'^ deltat for the sampling time of a main timer to 
be 15 milliseconds, and suppress change of target order acceleration G^q to 0.1 g/s. 
After computing target driving torque Tq^ for these low mu road turning control. TCL58 chooses 
optimal policy objective driving torque Tq from these three target driving torque T^g. Tq^, and 
Tq|_. and outputs this to ECU54. In this case, in consideration of the traveling safety of the 
vehicles 68, the target driving torque of the smallest numerical value is given priority to and 
outputted. However, what is necessary is just to choose policy objective driving torque Tq in 
order the object for slip control, for low mu road turning control, and for high mu way turning 
control, since target driving torque T^g for slip control is generally always smaller than target 
driving torque Tq^ for low mu road turning control. 

As shown in Drawing 24 showing the flow of this processing, after computing three target driving 
torque T^g mentioned above in Ml 1, Tq^, and Tql. it is judged whether flag Fg in slip control is 
set in Ml 2. 

If it judges that flag Fg in slip control is set at this step of Ml 2, TCL58 will choose target driving 
torque TQg for slip control in Ml 3 as policy objective driving torque Tq, and will output this to 
ECU54. 

The map for asking ECU54 for throttle opening theta^ by making engine speed and driving 
torque of the organization 1 1 into a parameter is memorized. 

ECU54 reads target throttle opening theta^^ corresponding to present engine speed and this 
target driving torque TQg using this map in Ml 4. 

Subsequently, ECU54 asks for the deviation of this target throttle opening theta-^^ and actual 
throttle opening thetaj outputted from the throttle opening sensor 56, Set the rate of duty of 
the electromagnetic valves 46 and 51 for torque controls of a couple as the value corresponding 
to said deviation, and current is sent through the solenoid of the plungers 47 and 52 of each 
electromagnetic valves 46 and 51 for torque controls. It controls so that actual throttle opening 
thetaj falls in desired value thetajQ by the operation of the actuator 36. 

If it judges that flag Fg in slip control is not set at said step of Ml 2, it will be judged whether flag 
Fqj^ in low mu road turning control is set in Ml 5. 

If it judges that flag F^^ "n low mu road turning control is set at this step of Ml 5, target driving 
torque Tq^ for low mu road turning control will be chosen in M16 as policy objective driving 
torque Tq. and it will shift to the step of Ml 4. 

If it judges that flag Fq^ in low mu road turning control is not set at the step of Ml 5. it will be 
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judged whether flag Fq^ in high mu way turning control is set in Ml 7. 

And if it judges that flag Fq^ in high mu way turning control is set at this step of M1 7, target 
driving torque Tq^ for high mu way turning control will be chosen in Ml 8 as policy objective 
driving torque Tq, and it will shift to the step of Ml 4. 

On the other hand, if it judges that flag F^^ in high mu way turning control is not set at said step 

of Ml 7. TCL58 outputs the maximum torque of the organization 1 1 as policy objective driving 
torque Tq, As a result of ECU54 reducing the rate of duty of the electromagnetic valves 46 and 

51 for torque controls to a side 0% by this, the organization 1 1 generates the driving torque 
according to the amount of treading in of the accelerator pedal 26 by a driver. In this case, in 
this example, the rate of duty of the electromagnetic valves 46 and 51 for torque controls of a 
couple is not unconditionally made 0%. When ECU54 compares actual accelerator opening theta^ 

with the maximum throttle opening restriction value and accelerator opening theta^ exceeds the 
maximum throttle opening restriction value, The rate of duty of the electromagnetic valves 46 
and 51 for torque controls of a couple is determined, and the plungers 47 and 52 are driven so 
that accelerator opening theta^ may become the maximum throttle opening restriction value. 

Although this maximum throttle opening restriction value was made into the function of engine 
speed and it is set as a full-close state or its neighborhood above a certain value (for 
example, 2000 rpm). It has set up in the field of the low rotation not more than this become small 
gradually with the fall of engine speed even at tens of% of opening. 

The reason for regulating such throttle opening theta-p is for improving the response of control at 

the time of judging that there is the necessity that TCL58 reduces the driving torque of the 
organization 11. Namely, in order that the design plan of the present vehicles 68 may raise the 
acceleration nature and the maximum output of the vehicles 68, When it is in the tendency which 
enlarges extremely the bore diameter (passage sectional areas) of the throttle body 16 and the 
organization 11 is in a low revolution area, suction air quantity will be saturated with about tens 
of % by throttle opening thetaj. Then, by regulating in the position beforehand defined rather 

than having set throttle opening theta-j- as full admission or its neighborhood according to the 
amount of treading in of the accelerator pedal 26, It is because the deviation of target throttle 
opening thetajQ when there are reduction instructions of driving torque, and actual throttle 

opening thetaj decreases and it can lower to target throttle opening theta^Q quickly. 

Although two kinds of target driving torques for turning control of a high mu way and a low mu 
road were computed in the example mentioned above. Target driving torque Tq^ for turning 

control corresponding to the middle road surface of a high mu way and a low mu road, i.e., an 
inside mu way, is also computed, and it may be made to choose final target driving torque from 
these target driving torque Tq^, Tqj^, and Tq^. 

On the contrary, one kind of target driving torque Tqj^ for turning control is computed. In under 
slip control, the target driving torque Tq^ from it being always generally smaller than said target 
driving torque Tq^ for turning control. Naturally it is also possible to give priority to target 
driving torque Tgg for these slip control over target driving torque Tq^ for turning control, and 
to choose it. 

As shown in Drawing 25 showing the flow of processing of other one example by such this 
invention. After computing in a way similar with having mentioned above target driving torque 
Tq5 for slip control, and target driving torque T^^ for turning control in M21, it is judged whether 

flag Fg in slip control is set in M22. 

If it judges that flag Fg in slip control is set at this step of M22, target driving torque Tgg for slip 
control will be chosen in M23 as policy objective driving torque Tq. And ECU54 reads target 
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throttle opening thetajQ corresponding to present engine speed and this target driving torque 
Tq3 from the map memorized by this ECU54 in M24, It asks for the deviation of this target 
throttle opening theta-j-^ and actual throttle opening theta-p outputted from the throttle opening 
sensor 56, Set the rate of duty of the electromagnetic valves 46 and 51 for torque controls of a 
couple as the value corresponding to said deviation, and current is sent through the solenoid of 
the plungers 47 and 52 of each electromagnetic valves 46 and 51 for torque controls. It controls 
so that actual throttle opening theta-p falls in desired value theta jq by the operation of the 
actuator 36. 

If it judges that flag Fg in slip control is not set at said step of M22. it will be judged whether flag 
Fqj^ in turning control is set in M25, 

If it judges that flag F^|^ in turning control is set at this step of M25, target driving torque Tq^ 
for turning control will be chosen in M26 as policy objective driving torque Tq. and it will shift to 
the step of M24. 

On the other hand, if it judges that flag F^^ in turning control is not set at said step of M25, 
TCL58 outputs the maximum torque of the organization 1 1 as policy objective driving torque Tq, 
As a result of ECU54 reducing the rate of duty of the electromagnetic valves 46 and 51 for 
torque controls to a side 0% by this, the organization 1 1 generates the driving torque according 
to the amount of treading in of the accelerator pedal 26 by a driver. 

Although explanation of the concrete example of this invention is finished above, the mode of 
this invention may not be restricted to this example, and may apply this invention to cars other 
than F-F vehicles, such as a F-R vehicle and a part time four-wheel drive car. for example. 
Although ECU and TCL were used as a control device in the above-mentioned example, it may 
be made to unify these and may be made to perform reduction of littered ******** of ignition 
timing, etc. as the method of driving force control. Also in the driving force control device in 
consideration of the time of revolution, the above-mentioned example may apply this invention 
to the steering angle operation in four-flower steering gear etc. 

According to the steering angle center-valve-position arithmetic unit of the vehicles concerning 
<efFect-of-the-invention> this invention, having learned the center valve position of the steering 
angle by the rotational difference and the running time of the travel speed and the right-and-left 
coupled driving wheel A sake. Even if there are toe-in adjustment, a gap of the end angle of the 
handle by aging and a actual steering angle, etc.. it is amended automatically. As a result, it 
becomes possible to perform driving force control etc. in high accuracy, and driving stability 
improves. Since the learning correction amount of the 2nd henceforth was held down to the 
predetermined value, rapid renewal of a center valve position cannot be performed, but stability 
can also be kept high. 



[Translation done.] 
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* NOTICES * 

JPO and INPIT are not responsible for any 
da&iages caused by the use of this translation. 

IThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

The outline lineblock diagram of one example of the control system of the organization which can 
realize the output control method of the vehicles according [ Drawing 1 1 to this invention. The 
sectional view where Drawing 2 expresses the key map and Drawing 3 expresses the drive 
mechanism of the throttle valve. The flow chart with which Drawing 4 expresses the flow of the 
whole control, the flow chart with which Drawing 5 expresses a center-valve-position learning 
correction control flow of a steering shaft, The graph and Drawing 7 showing an example of an 
amendment state of a learnt value when Drawing 6 carries out learning correction of the center 
valve position of a steering shaft The coefficient of friction of a tire and a road surface. The 
graph showing a relation with the slip ratio of this tire, the map in which Drawing 8 expresses the 
relation between the vehicle speed and running resistance. The map in which Drawing 9 
expresses the relation between the acceleration before and after correction, and speed 
correction quantity, the flow chart with which Drawing 10 expresses the flow of slip control. The 
block diagram showing the procedure of calculating the target driving torque for high mu ways in 
Drawing 11, The graph showing the relation between lateral acceleration for Drawing 12 to 
illustrate a stability factor and a steering angle ratio. The map in which Drawing 13 expresses the 
relation between lateral acceleration, the vehicle speed, and target order acceleration. The map 
in which Drawing 14 expresses the relation between lateral acceleration and load load torque, the 
map in which Drawing 1 5 expresses the relation between engine speed, an accelerator opening, 
and requested driving torque, the flow chart with which Drawing 16 expresses the flow of the 
turning control for high mu ways, The graph with which Drawing 17 expresses the relation 
between a steering shaft angle of traverse, target driving torque, and order acceleration, The 
block diagram showing the procedure of calculating the target driving torque for low mu roads in 
Drawing 18, The map in which Drawing 19 expresses the relation between target order 
acceleration, lateral acceleration, and the vehicle speed. The graph with which the flow chart 
Drawing 21, and Drawing 23 showing the flow of the turning control for low mu roads in Drawing 
20 express the relation between the time after a control start, and the coefficient of weighting, 
respectively, The graph with which Drawing 22 expresses the relation between the vehicle speed 
and the coefficient of weighting, the flow chart with which Drawing 24 expresses an example of 
the selection operation of policy objective torque, the flow chart with which Drawing 25 
expresses other examples of the selection operation of policy objective torque, and Drawing 26 
are expansion perspective views showing a steering angle sensor. 

An organization and 12 for 1 1 a combustion chamber and 13 an inlet pipe and 14 with the 
numerals in a figure A suction passage, 15 a throttle valve and 17 a throttle shaft and 18 An 
accelerator lever, 19 a throttle lever and 26 an accelerator pedal and 27 A cable, A claw part and 
30 for 29 a stopper and 36 an actuator and 38 A control rod. Connected piping and 43 pipe 42 
and a check valve, and 45 and 50 pipe a vacuum tank and 44, 46 and 51 the electromagnetic 
valve for torque controls, and 54 ECU and 55 A crank angle sensor, 56 a throttle opening sensor 
and 57 an idle switch and 58 TCL. 59 accelerator opening sensors, and 60 and 61 a front wheel, 
and 62 and 63 A front-wheel rotation sensor, A rear wheel, and 66 and 67 a rear wheel rotation 
sensor and 68 vehicles and 69 for 64 and 65 A steering shaft, A steering angle sensor and 71 for 
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70 a telecommunication cable and 72 a slit plate and 73 An angle-of-rotation detector, 74 is a 
steering column and a stability factor and A The flag learned [ steering center-valve- 
position ]. As for the flag in turning control for high mu ways, and Fq^, in the flag in slip control, 
and Fq^. the flag in inside mu way turning control and for Fg the flag in turning control for 
low mu roads, and Fq^ Target order acceleration. As for Gj^q, lateral acceleration and GyQ order 
acceleration and Gy Target transverse acceleration. Gravitational acceleration and Tq^ g The 
target driving torque for slip control. The target driving torque for high mu ways and Tq^ Tqh 
The target driving torque for low mu roads, The target driving torque for turning control and Tq 
^OM Po"^y objective driving torque. As for Tg, requested driving torque and V reference driving 
torque and T^ The vehicle speed, s — as for a target throttle opening and delta, an accelerator 
opening and thetaj are [ a slip amount and theta^^ / a throttle opening and thetajQ / the angle 
of traverse of a steering shaft and deltaj^ of the rudder angle of a front wheel and delta|^ ] 
steering shaft center valve positions. 



[Translation done.] 
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